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The purpose of this letter is to transmit the final draft of the Hanford Integrated Groundwater and
Vadose Zone Management Plan. The Hanford Site's management plan for integrating
groundwater and vadose zone activities is an update to the 2003 Groundwater Management Plan
and to fulfill the commitment made in response to Government Accountability Office (GAO)
Report, "Nuclear Waste - DOE's Efforts to Protect the Columbia River from Contamination
Could Be Further Strengthened" (GAO-06-1018, issued August 20, 2006). This Plan further
refines and implements the U.S. Department of Energy's commitments made to Congress on
March 29, 2006, in response to Conference Report (109-275) that accompanied the
Fiscal Year 2006 Energy and Water Development Appropriations Act (P.L. 109-103).

The final draft outlines Hanford's approach to better protect the Columbia River and to improve
integration of Hanford's groundwater and vadose zone activities. The Department believes this
document reflects the values and goals of the Tribal Nations, Oregon Department of Energy,
Stakeholders, and identified in the Hanford Site Groundwater Strategy and Hanford Advisory
Board Advice. DOE is accepting comments on the document through September 7, 2007. The
final document will be issued by September 30, 2007.
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Summary
A fi Hn aite the U.S. Department ot Energ\ DOE is engaged in one

M I ith m mplBex and challenging n\ironiental Lcleanup protects in
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INh >i "t prdue c> lIar natorial for national defense. The mission
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in tv S-~ I~ xatme itittrot gs , *ff Eclog\As a regulatory requirement and policy obj~ective

ht a' make det ri ins that golde
aW( Pli In Ind L leanup In in both the CERCLA and RCRA programs

)i I n mal' seek- and "EPA expects to return usable ground waters to
g n n"W ae- W4ue their benepcial uses wherever practicle,

nd It .0-" P 'am Trinhal \ations, the
Iwithin a time frame that is reasonable given the

C'o -lAdt pil) \\hile eac h particular circumstances of the se. When

g-aji I it> aly, perspective and restoration Of groundwater to benecial uses is
(on q, Y -Ae a ommon goal -- not practicable, EPA expects tO Prevent further

I i [roteli the lantold Site.
migration of the plume, prevent exposure to the

Th I h'!(-I d untaxuatcer an adese contaminated ground water and evaluate\'dP
S \Wa- t navvct Plan docussrs the

iO, U 11 v h ondu ater Remedatu, further risk reduction."
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implemented, and an integrated plan to accomplishing cleanup and return-
ing groundtater to its highest beneficial use where practicable, and where
this cannot be achieved, to prevent further groundwater degradation.

A groundwater management plan was issued in 2003. That plan identified a
five-pronged strategy to accelerate the cleanup and protection of Hanford's
groundwater. Since then more technical data has been acquired and newx
technologies have been developed and deploved at Hanford. This document
updates the 2003 plan to reflect he progress DOE has made over the past
tew years and lays out next steps for addressing groundwater and vadose
zone contamination.

Key elements to the plan include:

* Continue to implement remedies that are working.

* Gather characterization data, especially on deep vadose zone contamina-
tion to inform the decisions that need to be made.

* Address emerging problems.

* Work with regulatory agencies to make remediation decisions so the
remedies can be implemented and cleanup can begin.

* Identify new technologies to attack problems that are not responding to
or are beyond the reach of conventional approaches.

* Continue to monitor groundwater to detect emerging problems and
determine how well remedies are working - make changes where reme-
diation goals are not being attained.

DOE-RL and DOE-ORP have jointly implemented an integrated plan to
manage all of -Hanford's groundwater and vadose zone activities. This plan
implements commitments made to Congress to:

* Integrate groundwater, vadose zone, and source area cleanup decisions.

* Consolidate modeling and risk assessment work for the Hanford Site.

* Consolidate groundwater and vadose zone activities under a single

project, i.e., DOE-RL's Groundwater Remediation Project.

In addition to these changes, DOE has instituted a series of business pro-
cesses to enhance integration across the projects engaged in groundwater
and vadose zone activities at Hanford. Integrated Project Teams have been
formed to ensure effective coordination of field investigations and tinmel\
communication of emerging data. DOE is also implementing a set of results-
oriented performance metrics to monitor its progress in implementing the
efforts outlined in this document.

The groundwater project continues to have three major objectives: 1 I take
actions necessary to prevent degradation of the groundwater, 21 remediate

fI'
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2r iu der o restore t to its lighest beneticial use where practicable and
prt c e Claum ia R %'er. and '3' ni tor g round\\ater to dentit\ emerg-
ing pronems and guide the rem-ediatian process. To be succestul, the
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Wh r "n (ontinues and new invornation and technologies pro\ ide
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<Tt rem a Is and contarmnants tontinue to enter the
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Oni v i rnnied, !he-e renidies ill le monitored and, where needed,
inidi A v cleanup aVjectiv's. Waste site and groundwater
MlEYr a Qe ins are nd vo ensu'e that the groundwater and the

C mWr K re p-tecte Id itd supoAart the overall goal to (lean up the
H nii itn.

"Activities must x
no further hannI
groundwater and

groundwater s
be cleaned up to ".

highest betNal

use. The
Department of

Energy's Hanfiord
Site Groundwater
Strategy and

Groundwater
Implementation
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Acronyms
CERCLA Comprehensive E nvironmental Response, Compensation,

and Lbability Act.

CMS Corrective Measures Study

DOE U.S. Department of Energy

DOE-ORP U.S. Department of Energy, Office of River Protection

DOE-RL U.S. Department of Energy, Richland Operations Office

Ecology Washington State Department of Ecology

EIS environmental impact statement

EPA U.S. Environmental Protection Agenc\

FHI Fluor Hanford, Inc.

FS feasibility study

HAB Hanford Advisory Board

IPT Integrated Project Team

N EPA National En ironmental Policy Act

RCRA Resource Conservation and Recovery A(t

RI remedial investigation

RFI RCRA Facility Investigation

WCH Washington Closure Hanford, LLC
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1.0 Introduction
TV1 m " , nnt it Energ\ [X)E , in consultation N ith the -i .. En\ i-

mn r ite I ion Aenc I F PA an the Washingi;on State Departnent ol
IQ a Ond I rOigh its pri mar\ management ( on rat or. Flu( ir
1j (i ' na dse\t e o ped Thlis Ha, ird In te& ,Jt&U($~i!CmunIater and

l \tmag e n t Pla to coordinate cleanup ativities in the
mdc it< Md I Ie ovrling vadose zone the soil Zone betwN een ground

sir;, ( v I v top o the giound\\ater . The goal of this proj e i s to return
"i >ir':t Ii 1 it, ll bee, ii use whete practic: able and, n her it is not
S 1 11 pr 'en further cundx [4cr degradation.

E i )( )F is, ie d the HanbcI r oundn ate Iaaemn P/an
I I )I I 1 v dunned a ( ornprehensive project to aI telerate the c lean up
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I\': id I t "Ilk v-, andmark doei ment in antord groIuIndx\ aler
p I , nd I Ic anu . It proposed that every grounrwatei c leanup prob-
ein k . iflc wai nt c riter 3 in ie tunctional areas to de\( 1op Unique

I t lit and ion ol the continued migration or contaminants
a11!cll: l to . Anc i nl ground\woater aid ultimate lea cd to final c lean p The

Ii ,ires I e ( omponents if three (ounck ater Remediation
I q m clmenin: Prev ent Degridation, Rernedimae Groundwater,

I I(unch er 'Figure 1.1 The elements pro ide a consStett
ork tor kmmuni I uI groundwater protect on and rene-

H Jr i I il \ t ins, thee oi Oregon. Ha niorc Ad\ ior\
St I Keur e Tr usteest and the puthli Thi itramew Irk pro ned

, 1, Li : 1 t( edh n t Ironi thoe p ie s is activities wer developed
I iIt te TI e Ip n ls , applied a risk-hased approac to select the,

Prograrn Elements

Prd4m-111t vJ radounn

Groundwater Protection Functional Areas:

1 Remediate high-r sk waste sites

2 - Shrink the contaminated areas

3 - Reduce natural and artific;al recharge

4 - implement final groundwater remedies

G- -+ 5 - in*egrate groundwater monitoring needs

Hh duvater ,Manaement Pian yor m elements ann

DOE hasdeve*O
a Hanford

Integrated

Groundwater and

Vadose Zone

Management Pian
to coordinate

cleanup activities
in the groundwater
and the overlying
vadose zone. This.
management plan.
identifies the
elements of a
results-oriented

performance
measurement
program that wiU
be implemented tp'
gauge effectiveness
of the program.
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sequence of cleanup actions and provide an accelerated plan of action for

protection and clean up-

Since the plan was issued in 2003, much has been accomplished; much has
also changed. Soil and groundwater characterization and monitoring work
has moved steadily forward and the understanding of soil and groundwater
hazards has improved. In some cases, this information has resulted in the
acceleration of protective actions. In others, it has slowed the process in
order to collect more focused characterization data. Additional funds were
allocated for technology development and new cleanup alternatives are
now available and being implemented. Also, in the process of implementing
the 2003 plan, DOE has considered and incorporated comments and rec-
ommendations for improving the project from numerous sources (e.g.,
regulatorv agen ies, Tribal Nations, Hanford Advisory Board). The Hanford
Croundwater Management Plan (henceforth referred to as the 2003 Plan) is
being updated in 2007 and being retitled, the Hanford Integrated
Groundwater and Vadose Zone Management Plan, to reflect those ac om-
plishments, improved understandings, and recommendations.

In August 2006, the United States Government Accountability Office
released a report titled Nuclear Waste: DOEs Efforts to Protect the Colun-
bia River from Contamination Could Be Further Strengthened tGAO -006).
In response to the report, DOE took steps to better coordinate and manage
groundwater and vadose zone activities at the Hanford Site. These steps
included i1) consolidating most groundwater and vadose zone activities
under a single project, (2) better coordinating groundwater cleanup deci-
sions with decisions about how to address vadose zone contamination, and
31 consolidating responsibility for coordination of risk assessment and

modeling efforts under one project. DOE has also identified specitic project
objectives and developed performance measures to gauge progress. L sing
those measures, DOE is evaluating the groundwater and vadose zone
activities.

This document dis usses the recent project changes. 1t also highlights the
elements of the results-oriented performance measurement program that wil
be implemented to gauge effectiveness of the project. The management
approach is also closely linked Figure 1.2 1 to the Hanford Site Groundwater
Strateg\ tDOE 20041. The groundwater strategy was developed b\ DOE.
EPA, and Ecology to provide a strategy to protect the Columbia River from
contaminated groundwater resulting from past, present, and future opera-
tions at the Hanford Site and to protect and remediate groundwater. Actions
will be implemented through Comprehensive En ironmental Response.
Compensation and Liability Act CE RLA) and Resource Conser atmii and
Recover Act (RCRA) evaluation and decision documents, groundwater
monitoring plans. and remedial action/corrective action work plans. Perfor-
mance evaluation v, ill occur through the performance metric analysis
described in this doc ument, CERCLA five-vear reviews e.g., DOE 2006b)

If ) L M s 2, r ,t
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Figure s t'Qur Cshows the relationshio etw4een the Integr ted Groundwater and Vadose Management Plan and
94 n< 3u 2ocurnents

n pri undwatcr reports e.g. Hartman et al. 20071. This section
summnl : h+ ho nistory, accomplishmenfs, and plans for the future for the
Cuit r- Rmediation Projict.

1.1 Hislory

Th U 4 -, 0 \ears cf defense production remains belo\w' the surface of
the H i to Fiure 1.3. Approximately, 450 hiflion gallons of liquids,
om( nuin radionucIlides and hazardous chemicals, were released to

uHe Hanford Site. Much of the contamination remains above the
w\ It ' heK er A It sites where large volumes of liquid were released,

e im ioble contaminants nave reached ground\\ater. Some contami-
nant I mi fmrm the Central Plateau, such as tritium and nitrate, have
reah f d ''e ( ilunmbia River. Additional contaminant plumes such as chro-
miUn" :9nltium -90, anld Urainilmin originating in the 100 or 300 Areas have

also rt L(d the Columbia River.

Remedial Action and Corrective Action Work Plans

parlirmance
iiric*2alsis
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Reverse Wells
Also known as injection
wells, revers wells
served as disposal areas
tot liquid conamiants by
pumping them, directly
back Into the sol.

Pits, Trenches
& Landfills
Solid and liquid wastes in
barrels or boxes were buried
in, pits, trenches, or unlined
landfils. As the containers
break down contaminants
enter the soil.

Underground
Storage Tanks
There are 177 tanks at sanford
storing radioactive mixed
aste. Sixty-seven single-

shell tdnks are knowk, or
suspected to have leaked,

Cribs, Ponds,
Trenches & French
Drains
Cooling and waste waler
as directed to storage

cribs. pond., trenches, or
French drains (perforated
pipes allowed liquid to be
released into rock-lined
soil-covered trenches).

Plant Waste
Discharge
Some facilities at Hanford
disposed of waste directly
t the soil outside the
facility.

pe 1.3. These are sources of groundwater contamination on the Hanford Site.
Slocated in the Central Plateau (200 Areas).

onsiderable
pgress has been
ade toward each
the 2003 Plan

Processing facilities and waste tanks shown

The major chemical contaminants present in Hanford groundwater include
carbon tetrachloride, chromium, and nitrate. Major radioactive contami-
nants include iodine-129, strontium-90, technetium-99, trilium, and
uranium. During the defense-production era, the vast quantities of liquid
discharged to the soil resulted in a "mounding" of the groundwater in and
around the 200 Areas. Since the discharge of liquid waste ceased in the
mid-i 990s, these mounds have diminished, which has slowed the transport
of contaminants in the groundwater and lengthened travel time to the
Columbia River.

1.2 Accomplishments
Considerable progress was made toward each of the major 2003 Plan
program elements of preventing degradation, remediating groundwater, and
monitoring groundwater.

Preventing Degradation. Significant progress was made to seal off the
pathways for contamination to move quickly to the groundwater and reduce
or eliminate the natural and artificial sources of water near contaminated
soil. These actions reduced the potential to mobilize contaminants already
in the soil. Removing from service older wells that were not constructed to
current standards (referred to as well decommissioning) was a major focus.
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to stop water from leaking into the ground.

The / I i, & 2t>"i D/ ecomm ore P/an DOE 2006aa describes the
\ 1 In I I I P o this a ) I eN act i , that begins x\ Ith identi ifng and

I S ) the IOLusanids of investigation holes that were drilled on the
Hic 29I' i' evaluating w hether the\ still exist, what condition the\ are
in iilt ' Y Il serve a useful purpose. From 2003 through 2007, over
4 \ lILwsuable \\ells were pernmlanently sealed and the risk of

'ci 11 Int transport e iminated.

et tort \%a, to identify aging waterlines located in the vicinity
of c i oil s tes. that either had leaked, or had the potential to

le is, \ nime, >) water F oure 1.4i. Pipelines thc t were io longer
e \t-!e mt1 ved from si x ice h\ cutting the pilpehline and sealing off or

1,n i t"( unneeded section, Pipelines that coninue to be used have
,e 2 p ( testcd to identify leaking sec tions to be targeted for repair or

Ie" tI. q the past 4 yearc, 5 miles of pipe that pose some ot the
beer repaired or replaced. Pipes were relined using a

Or Iti ICc Knique that refurbished the existinG lines. The life of these
Ii Ied beyond the planned site closure date.

A x xx a> held in April 2005 to evaluate technologies that could
1) 1 g-. v1123 nts that remain in the vadose zone rnom inpac ting

v itr reonmendation from the workshop was that soil

,I K n d n be evaluated as a way to slow the movement oh con-
ii 2 9 oi i cne anc thereby mitigate tuture impacts to

f A trealai hilt test plan for the deep vadose zone is current!\
Iel i epd to pro\ ide information to assist in e aluating remedial

Remediating Groundwater. DOE is cleaning up groundwater on a number
f tri-,1 iN- Hanlord Site. An overiew of some of the more signifi-

CKn! ifI -t iv thown n Figure 1.5.

Tvo ippac;bs are being implemented that are achieving meaningful
resull ti n 9r umnlc ater remediation:

Decommissiorng
old wells and

repairing aging
waterlines have
helped prevent
contamination fnnm
moving into the

groundwater fr:m
the vadose zone.

1.



!1,700'd Integrated Groundwater and Vadose Zone Management Plan

e ied soil and

ater
cem actions

haeresulted in the

hrmum-,

gunater

ngthe

ia River

ro the

400-H Area.

.r

Ana

& DR

200 East

Area
100N ArclA rea

20 H0 
E 0

100 N Area
100 D Area Area

Area

) Pump-and-treat system (chromium)
Pump-and-treat system (chromium)
In situ redox manipulation (chromium)

® Pump-and-treat system (strontium)

® Pump-and-treat system (chromium)
Pump-and-treat system (carbon tetrachloride)
Soil vapor extraction (carbon tetrachloride)

® Pump-and-treat system (uranium, technetium)

Figure 7.5. Overview of groundwater remediation actions

* Groundwater cleanup actions are being integrated with soil contaminant
cleanup and/or coupled with actions to eliminate natural or artificial
water sources.

* DOE is investing in evaluation and implementation of promising treat-
ment technologies. These technologies are either new or proven
elsewhere, but not previously evaluated or implemented at Hanford.

Integrated soil and groundwater cleanup actions are key to Hanford's suc-
cess. An example is the cleanup of chromium contaminated groundwater
entering the Columbia River from the 100-H Area (Figure 1.61. The removal
of high priority liquid waste sites and other key chromium sources was
completed in 2005 at about the time when an aggressive management
approach was taken to move extraction and injection well localions in an
effort to isolate and remove the remaining groundwater contamination. The
groundwater was cleaned up to remedial action objective levels in April
2006. However, recent analyses indicate that there may be deeper contami-
nation in the soil column and groundwater samples show contamination
exists deeper in groundwater. This will be the target of a future remedial
investigation/feasibility study to identify remaining actions to cleanup this

DOE R-100 ___ 0Dr"1
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Figure .7, Uranium contamination in the Central Plateau is responding to the pump -
and-treat system and concentrations are now below the remedial action goal

tively sever potential pathways of release or exposure to contaminants left in
the 221-Li Facility. A decision on soil cleanup actions for the 200-UW-1
Operable Unit is expected to be issued in calendar year 2007.

Technology development and implementation was emphasized in the 2003
Plan. Two new technologies for chromium cleanup were successfully tested:
(1) a new resin-based system for pumping and treating high-concentration

plumes and (2) a calcium-polysulfide-based system for in-ground and
above-ground treatment. The resin system was implemented in the 1 00-D
Area and is actively removing chromium from the most highly contaminated
chromium plume on the Hanford Site. In addition, DOE obtained new
funding from the DOE Headquarters Office of Groundwater and Soil Reme-
diation iEM-22) to test three additional treatments injection of micron-size
iron, electrocoagulation, and biostimulation).

Strontium-90 remediation using the injection of a phosphate mineral apa-
tite) was tested and results are promising for completion of a 300-foot
barrier that will immobilize the strontium before it can reach ihe Columbia
River. Also, a focused feasibility test was initiated in the 300 Area to assess
alternative treatments for uranium, primarily injecting calcium polVphos-
phate to create a passive barrier. These accomplishments, as well as a
number of significant operational improvements, have all helped to refocus
the priorities for groundwater remediation. While much has been accom-
plished, much remains to be done.

Monitoring Groundwater. DOE has continued its extensive groundwater
monitoring effort. In addition, DOE and the regulatory agencies have placed
greater emphasis on determining the vertical extent of groundwater contam-
ination, evaluating new and expanding areas of contamination, increasing
the number of monitoring locations on the banks of the Columbia River, and
establishing long-term priorities for installing new monitoring wells. One
example of an improvement to the monitoring project is the advances that

DOL-2 Fi r.,
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neiic,31 extent of carbcn erachlorde in the 200 Kest Area based on recent characterization data.

inte rpreting the lateral ac]nd vertical extent of the carbon
kIum e (Figure 1.8 in the 200 West Area, which is a critical

A- ra ng the effectiveness of remediation technologies.

An0 uw of the mconitoring effort was detection of a new chromium
plumI 00-K Area and the initiation of a new pump-and-treat s\stem.

An o m hg h-concentratio i tec hneium-99 plume in the 200 West Area
thut (nds to agrtkant depths in the groundwater was also discosered. A
n p u-nd-Ireat system to treat this plume is planned to start in the

Th I c m4 roflects substantial progress in ground\water clean-
uW dewnting deOradation, remediating grOundwater, and monitoring
grunW I r. 5urrent aid future clearup and protection work will continue

ha , s-oriented focus linked to clear performance objectives.

1.3 impr o ved Understanding

The '1 a v1s hve pro\ided a wealth of new information on the
, ui I ' ont of c wntammi"on across the Hanford Site. The recent

r i :o h sourIc hara terizarion in the 200 Areas and the installa-
r i monitorin () ls across the site has increased tile
n u t the nature and extent of contamination in the vadose zone
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transport chromium solutions to the reactor buildings. Finding the exact
locations of these releases continues to be challenging.

In the 200 Areas, remedial investigations and feasibility studies of source
and groundwater operable units under CERCLA and field investigations of
the tank farm waste management areas under RCRA have provided new
insight into the complicated nature of cleanup challenges for groundwater
protection and restoration. These investigations have produced information
that may change the approach, for example:

" Identification of deep vadose zone uranium contamination found beneath
the B-BX-BY Tank Farm.

" Fxistence of deep groundwater contamination located just downgradient
of the T Tank Farm containing commingled plumes of technetium-99 and
carbon tetrachloride.

" Additional small plumes of highly concentrated technetium-99 in
200 West Area.

Additional investment in science and technology has ed to an enhanced
technical understanding of Hanford Site hydrology as well as the behavior of
key contaminants in the vadose zone and groundwater. Considerable
knowledge regarding the hydrology and geochemical behavior of Hanford
wastes in the vadose zone and groundwater has been gained from the
following activities:

" Identified and documented key geochemical processes that have acted
on contaminants associated with leaked tank wastes and intentional
discharges to the vadose zone to control their chemical evolution and
mobility, including ion exchange, dissolution and precipitation, colloid
formation and migration, complexation, and microbial transformations.

" Resolved the issue of cesium-1 37 migration beneath the SX-1 08 waste
tank and developed a general model for cesium-1 37 migration at the site.

" Completed ion-exchange studies that predict low future migration
potential for strontium-90 associated with tank leaks and developed a
general geochemical model for strontium-90 that is being confirmed at
the 100-N Area.

" Characterized Uranium migration in the 300 Area and also associated
with the BX-102 tank overfill and theTX-104 tank leak. At each of these
locations, different behaviors were observed. These observations are
being assembled to develop a general geochemical model for uranium
fate and transport at Hanford.

* Completed and documented the Vadose Zone Transport Field Study,
consisting of four field injection experiments performed at two different
locations. This study identified the importance of fine-scale features on

DOE/RG200 m Dra
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a m grion of contaminants ir the vadose zone and also performed
n4tst field c haracterization technologies such as high-resolution
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end of the pipe is a specially designed hardened tip that can push through
gravel and compacted soil. Once the tube is at the appropriate depth, a soil
sample can be obtained or probes can be lowered down the hollow pipe to
obtain readings on soil moisture and radiation. This technology has been
used to improve characterization of tank farms and waste sites in the
Central Plateau.

The complexity of uranium behavior under certain environmental condi-
tions is also becoming better understood. In the 300 Area, uranium
concentrations have not declined to below drinking water standards through
monitored natural attenuation following removal of the source as predicted.
An alternative remedy may need to be implemented at this location. In
addition, recent discoveries of trichloroethene (TCE) at depth in the aquifer
will likely require evaluation of additional remedial alternatives.

1.4 Success Factors

A number of factors must be considered for the Groundwater Remediation
Project to provide long-term protection of Hanford groundwater. Man\ of
these factors relate to the ability of the Tri-Party Agencies (i.e., DOE, EPA,
and Ecology) to collaboratively establish realistic long-term goals and
objectives for groundwater protection and restoration.

To date, groundwater cleanup goals for the 1100 Area and the 300 Area
have used drinking water standards as the goal for the cleanup of groundwa-
ter. Actions taken in these areas have focused on the remediation of existing
groundwater contamination, with limited future impacts expected from
continuing sources. The remedial action objectives were achieved for the
1100 Area leading to the removal of this site from the National Priorities List
in 1996; however, the 300 Area has vet to achieve compliance with the
remedial action goal set there and an investigation is under way to deter-
mine what further actions may be warranted.

Future decisions are required to establish the course of groundwater protec-
tion and restoration. To make technically defensible cleanup decisions, the
Tri-Party Agencies, need to agree on the level of characterization, the con-
taminants to be addressed, and the cleanup alternatives to be evaluated.
Once these parameters are agreed to, preliminary remediation goals are
needed to evaluate the performance of the potential cleanup alternatives. An
evaluation of remedial alternatives is prepared by DOE and its contractors
and is approved by the appropriate lead regulatory agency.

The CERCLA remedy selection process requires each alternative be evalu-
ated objectively against nine criteria (CERCLA $121 (bi (Figure 1.10)
Obtaining future cleanup decisions depends on developing cleanup alterna-
tives that meet the two threshold criteria of overall protection of human
health and the environment and compliance with applicable or relevant and
appropriate requirements. Once an alternative has met the threshold crite-

DOEF RL Ta -1(1 (1 -210 10dan-
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taken to ensure coordination and consistency between CERCLA cleanup
and RCRA closure processes.

1.5 Plan for the Future
Figure 1.3 in the 2003 Plan showed a conceptual relationship between the
investigation phase, the remediation phase and the long-term monitoring
phase of the groundwater protection effort. Figure 1.11 updates that figure
and sho\ws that the Investigation Phase has been extended This effort has
been extended to allow additional characterization information to be gath-
ered to support remedial decisions. The figure also adds a line for the
long-term monitoring phase that indicates the effort in thiR aspect of the
project will increase as additional remedies are implemented, monitored to
evaluate performance, and included in the tive-vear review process. Extend-
ing the characterization phase results in a shift of the remediation peak
activity out in time.

The remainder of this document describes an integrated plan for future
groundwater and vadose zone cleanup and protection actions includes:

I Implementing remedies and monitoring their performance to ensure they
are successful.

* Testing and implementing new technologies for cases where a remedy is
not successful, or no conventional remedy is applicable.

* Taking action to address emerging groundwater contaminant plumes.

* Conducting additional characterization at sites \ith complex problems so
that enduring remedial decisions can be made.

Where We've Been Where We Are Next Steps Final Status
M .nitn Am erotio &Clor D. g Pontosri

inve o, & +OX=rf toM A nM nit orin
Inteim Adions c.ontn r

Long-term
Monitoring

investigation phase

*Chorocirzanon Remediation
Phase &y MLe.an

Science * .echnology S ource Term &.medoaton -Science & Teckoogy

-sic & Technoiogy

STime
1990 1995 2007 2012 2024 NT 1.

Figure 1. 7. Implementation phases of groundwater protection
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ii n -'o of this document describes an integrated approach to address
thoee n> dI A set of immediate actions are outlined that are being imple-
mrentwd v ritu additional characterization work. These actions will result
mn nI 1 rm i trol (A c ontamination and prov ide information on the
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id 0,-na doIs ion-making process. Some oi these actions will satifsty final
remedIson g:Oas while others will not. Spec ific integrated actions that
pr)1 - th& greatest benefit and likelihood for success are described along
xxh omlplktin trategies for major areas on the Hanford Site.
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2.0 Integrated GroundwaterNadose Zone
Protection Strategy

This section summarizes the early actions, continuing investigations, and
regulatory processes required to protect the Columbia River and, where
practicable, restore Hanford's groundwater resources. In addition to a
summary of each of these strategy elements, descriptions of the efforts to
integrate the cleanup and protection activities across DOE field offices,
contractors, and regulatory processes are also contained in this section.

2.1 Protect the Columbia River and Groundwater
Early remedial actions to address principal threats to the Columbia River
and groundwater beneath the Hanford Site have been underway since the
mid-1 990s. One of the key actions that has reduced the threat to groundwa-
ter was the cessation of the discharge of all unpermitted liquids in the
Central Plateau. Other early actions include both source actions in the River
Corridor and groundwater actions in the Central Plateau and River Corridor.
The primary goal of the source actions was to remove, treat as necessarv,
and dispose of contaminated soil, waste, and debris that represent a future
risk to surface use and that may also impact groundwater quality. The
groundwater actions are focused on containing the groundwater plumes and
reducing the mass of the primary contaminants of concern released from the
vadose zone into the groundwater. Treating these (ontaminants in ground-
water prevents them from entering the Columbia River.

The River Corridor Closure Contractor (Washington Closure Hanford, LLC)
has nearly completed removing the major liquid waste sites responsible for
most of the existing groundwater plumes beneath the 100 and 300 Areas.
The Central Plateau and site groundwater contractor (Fluor Hanford, Inc.)
has focused efforts on preventing chromium and strontium-90 from entering
the river in the 100 Area and evaluating the performance of the natural
attenuation remedy for groundwater beneath the 300 Area industrial com-
plex. As the source and groundwater actions move toward completion,
DOE, EPA, and Ecology have initiated a work group comprised of individu-
als from the Tri-Party Agencies to develop a River Corridor completion
strategy that coordinates source and groundwater decisions (see Section 3.

Figure 2.1 identifies the locations where active remediation technologies
were employed to control the spread of groundwater contamination and
limit the impacts of these primary contaminants of concern on the Columbia
River. The following sections summarize the actions to contain these plumes
and the additional efforts planned to enhance the performance of these
actions and protect the river.

D( E R I 200- Dan ']F
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Chromium. Chromium contamination from past operations of eight nuclear
reactors located in 100-B/C, 100-D, 100-F, 100-H and 100-K Areas repre-
sents a principal threat to the Columbia River and has been the focus of
both source and groundwater remedial actions in the 100 Areas since the
mid-1 990s. Soil contaminated with chromium and other hazardous sub-
stances from past liquid waste disposal continues to be removed, treated as
necessary, and disposed at the Environmental Restoration Disposal Facility.
Most of these liquid disposal sites have been removed and no longer pose a
threat to 100 Area groundwater and the Columbia River. Contamination may
remain in the vadose zone from former storage facilities, pipelines, and
other sources.

Actions to prevent chromium contaminated groundwater from entering the
Columbia River through seeps and springs were taken in 1 00-D, 100-H and
100-K Areas. The goal of these actions is to reduce the levels of chromium
in groundwater entering the Columbia River to levels below the aquatic
toxicity criteria, which is much lower than drinking water standards. Figure
2.2 presents chromium concentrations entering the river through springs and
seeps from 1997 through 2006. This figure illustrates the progress made in
reducing the potential impacts of chromium on the Columbia River, but also
shows the need for a more robust effort to remediate plumes in 1 00-D and
100-K Areas.

Remedies applied to reduce chromium concentrations entering the Colum-
bia River fall into two categories: pump-and-treat technologies and in situ
remedies. Figure 2.3 illustrates the basic elements of the pump-and-treat
approach. Contaminated groundwater is pumped from the aquifer, chro-
mium is removed through a treatment process. and the remediated water is
returned to the aquifer in a way that helps push the contaminated ground-
water toward the extraction wells. The remedial technology, ion exchange,
is being used in the above ground treatment process and electrocoagulation
is being tested.

In situ treatment involves the alteration of the aquifer materials to create a
permeable barrier. As groundwater carrying the contaminant flows through
the barrier, it is altered to a less mobile form, thereby reducing the concen-
tration of the contaminant in the groundwater entering the Columbia River.
One application of this technology is illustrated in Figure 2.4. In situ treat-
ment is used to treat chromium contamination in 100-D Area. In situ
methods are also used to remediate strontium-90 contamination in 100-N
Area, although the implementation is significantly different than that used
for chromium treatment.

DOE and their Hanford Site contractors continue to work closely with the
DOE Headquarters Office of Groundwater and Soil Remediation (EM-22) to
test and develop additional technologies to treat chromium and other
primary contaminants of concern in the River Corridor and Central Plateau.
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Treatment Building

Figure 2.3. A pump-and-treat system removes chromium from groundwater

niection Soluton Mn l aMo.- Fed Lac Oce S1a

Vadose Zone

7Stc Waver Leve

Treatmen Zone

Pnrt..blhy Unit

Prtmealv Unit

I I:1f- n

Contamoarnt

upgradiemre
Source

Figure 2.4. in situ redox manipulation is a technology that uses natural processes to
change the mobility or form of contaminants in the subsurface.

Efforts are now underway to enhance the performance of chromium ground-
water actions. These efforts include expanded and supplemental treatment

capacity, additional characterization of emerging areas of contamination,
and identification of previous\l unkno\ n sources of chromium in the
vadose zone. These previously unknown sources are likely due to the unin-
tentional release of chromium solutions from leaking process pipelines used
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to de' tnese solutions to the reactor buildings or storage facilities. Reme-
diaton d <-ee newly discovered sources is a high priority for protection of
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Other technologies are now under evaluation as a replacement for the
monitored natural attenuation remedy selected in the earlier record of
decision (EPA 1996b). The injection of polyphosphate chemicals into the
groundwater is a technology being considered. The injection of polyphos-
phate chemicals is expected to react with the uranium in the groundwater
and form insoluble uranium phosphate compounds that substantially reduce
the uranium concentrations in the groundwater and subsequently reduce the
amount of uranium entering the Columbia River.

2.1.2 Reduce Mass of Contaminants in Central Plateau Groundwater

The key groundwater contaminants beneath the Central Plateau (200 Areas)
are uranium, technetium-99, and carbon tetrachloride. Actions have been
underway to reduce the mass and contain the spread of these contaminants
in the groundwater in these areas for more than 10 years. Figure 2.7 shows
the distribution of these three key contaminants beneath the Central Plateau.

Uranium and Technetium. A pump-and-treat system was installed to contain
and reduce the mass of uranium and technetium-99 in groundwater below
200 West Area near U Plant. At present, the concentrations of uranium and
technetium-99 have been reduced to levels at, or below, the remedial action
objective, which is 10 times the drinking water standard for this interim
action. Wells within this plume continue to be monitored to see if the
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Carbon tetrachloride. Remedial actions have been in place for more than
10 years to recover carbon tetrachloride vapors from the vadose zone and to
contain the most concentrated portion of the groundwater plume (>2 ppm
carbon tetrachloride). To date, the groundwater pump-and-treat system has
removed over 22,046 pounds of carbon tetrachloride from groundwater and
the soil vapor extraction system has removed 173,905 pounds of carbon
tetrachloride from the vadose zone. With the discovery of carbon tetrachlo-
ride deeper in the groundwater beneath 200 West Area, a significant
expansion of the current pump-and-treat system is being planned. In addi-
tion to expanding the pump-and-treat system, a supplemental soil-vapor
extraction system is also being considered to increase the mass of carbon
tetrachloride removed from the subsurface.

Resolving the problem of carbon tetrachloride in a comprehensive manner
will require a better three-dimensional understanding of the nature and
extent of contamination and how pumping of groundwater from this plume
can be engineered to best contain carbon tetrachloride contamination.
Further, it is likely that some of the extracted groundwater will also require
treatment for technetium-99 due to the mingling of plumes.

2.1.3 Reduce Recharge to Groundwater and Control Migration of
Contaminant Sources

Water infiltrating into the vadose zone can carry contaminants downward in
the vadose zone at the Hanford Site, Some contaminants are very mobile
and move readily with water, while others may be less mobile because they
interact with the solid material of the vadose zone. Water in the vadose
zone may come from such things as natural precipitation, wastewater
disposed to cribs, leaks from tanks, leaking water lines, septic tanks, or drain
fields. DOE has taken extensive steps to eliminate on-site discharges of
water and eliminate leaking water lines. To further control migration of
contaminant sources in the vadose zone, DOE is focusing on the following
activities:

* Reduce recharge.

* Maintain a consistent well-decommissioning project.

" Conduct waste site treatability tests.

Reduce Recharge. In 1998, DOE initiated a project to reduce natural and
artificial recharge in, and around, the tank farms and near waste sites. The
goal was to reduce the potential for vadose zone contaminants to be carried
to groundwater. The project has four major components:

1. Design and construct surface water run-on control measures upgradient
of single-shell tank farms and waste sites.

2. Remove from service leaking water lines adjacent to single-shell tank
farms, waste sites, and other potential sources of contamination.
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A deep vadose treatability test is planned to evaluate technologies appropri-
ate for treating contaminants in the vadose zone beyond the reach of
conventional remedies. The first step in this process will be to produce a
treatabilitv test plan that will evaluate several different technologies and choose
one or two to test on the Hanford Site. This treatabilitv test plan is scheduled to
be finalized in December 2007 and will guide the technologv tests.

The interim surface harrier being installed over 241 -TA 06 tank to reduce
recharge until the closure barrier is installed will be used as a treatability test
for this technology. It will be instrumented to obtain data on its performance.

2.1.4 Monitor Groundwater

Groundwater monitoring represents an integral part of the Groundw ater
Remediation Project. Compliance with the requirements of CERCLA, RCRA,
and the Atomic Energy Act are the primary legal drivers for groundwater
monitoring. The objectives of groundwater monitoring are to assess the
nature and extent of contamination, identify any releases of contaminants
from regulated units, and evaluate the performance of remedial actions.
Monitoring wells continue to be installed to attain these objectives. In
compliance with the Tri-Part\ Agreement, additional wells are installed
annuallv to maintain the monitoring network, meet characterization needs,
and to meet other data needs.

Results of groundwater monitoring have led to the optimization of ground-
water treatment systems, expansion of treatment systems in the 100 Area to
reduce the concentration of chromium entering the river, detection of
emerging groundwater plumes in the S and T areas of 200 West Area and
detection of the expansion of the technetium-99 plume in the northern
portion of 200 East Area.

Hanford Site groundwater monitoring also provides much of the data used
to develop groundwater flow and transport parameters that are used to
develop and improve models for risk assessment and to facilitate the evalua-
tion of remedial alternative perfornian e.

2.2 Cleanup Decision Process
As stated in the introduction, the goal of this project is to return groundwater
to its highest beneficial use where practicable and to prevent further ground-
water degradation. Ke\ to achieving this goal is making final decisions on
remediation of waste site and groundwater operable Units so that remedies
can be implemented and cleanup can occur. Once implemented, the rem-
edies will be evaluated and modified, as needed, to meet the remedial
action objectives. The waste siles will continue to be reviewed every 5 years
as required by the CERCLA process to ensure the remedies remain protec-
tive. if the remedy is found not to be protective, the remedy will be
modified. The Tri-Party Agreement w ill continue to provide the framework
for those decisions, and it is the Ti-Party Agenties who collaborativel\ will

i )k) R I i ()-a Dr( u ! .
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do cleanup work depends on the Tri-Part\ agencies collaboratively develop-
ing appropriate remedial action objectives and identifysing technologies
appropriate to treat the problems.

Achieving final decisions depends on completing the remedial investigations/
feasibility studies process for all CERCLA operable units and completing the
closure process for all RCRA units under the Tri-Party Agreement.

22 7 Gather Sufficient Characrenzatrn Data

Recently, the Tri-Part\ Agencies have agreed to extend the schedule for
completing the remaining remedial investigation/feasibility study or RCRA
facilit\y investigation/corrective measures study for operable units in the
Central Plateau. The Tri-Part\ Agencies have approved a three-vear extension
to the major milestone M-1 3-00 to "Complete the remedial investigation
feasibilit\ stud\ process for all Non-Tank Farm Operable Units" b\ December
2011 . The primarv reason for this extension is the need for additional charac-
terization. The supplemental c harac terization will focus on those sites with
deep contamination that are thought to pose a future risk to groundwater.

DOE will use the data qualit\ objectives process to define additional char-
?cterezaton requirements and develop supplemental sampling and analvsis

plans to strengthen the technical basis for decisions on these sites. In addi-
tion, EPA and Ecology have agreed that remedial investigation reports 0ill
not need to be revised to include the supplemental data. Instead, the new
information along vith the screening and evaluation of remedial alternatives
will be submitted with the feasibilil\ stud.

2.2 1.2 Evaluabo Performnce of Earl Acons

In addition to the need for su)plemental characterization data, the develop-
ment of remedial alternatives represents another primarN mission of the
regulatorv proc ess. Doing actual < leanup w ork prov ides valuable expen-
ence and information about the performance of potential final remedies. The
effectiveness, as well as the c osts, of the remove. treat and dispose ork
being done at shallow River Corridor N aste sites pro\ ides intormation that
can be applied to cleanup dec isions. for similar Central Plateau w\aste sites-
Many of the interim actions taken to protect and contain groundwater
contamination use technologies . onsidered appropnate for tinal actions (e

pump-and-treat s\stems to treat contaminated go icundlwater . Perfor-
mance iniornation gathered thuugh these interim actions vill be
considered as the final dec isions are made.

2.21 3 /denify Ciearup Goals

Cleanup goals established for waste sites must support the long-term reme-
diation of groundwater at Hanford. Important elements of those cleanup
goals are remedial action objectives that DOE and the regulatory agencies
can agree on. Remedial action objectives may be qualitative performance
measures used to control a prinipal threat prior to the development of more

I-)E RF il" 'oo 1 );I
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Q i r-mI he requ iement and their appi ation ti the lkea nup oft he
a o >sct sites and impated grounhdxate remai (ntie of the
is Ato address for the 200 Area.
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Figure 2.8. Areas of the Hanford Site that are on
the National Priorities List.

type of vision and endorse-
ment is needed for a
successful, protective cleanup
in the Central Plateau.

It is beyond the scope of this
document to lay out a closure
strategy tor the waste sites and
groundwater at this time. The
Tri-Party Agencies conlinue to
be committed to completing
cleanup of past-practice waste
sites by September 2024. As
cleanup actions become
complete for the 100 and 300
Areas in the River Corridor,
strategies for making final
decisions in these areas will
be developed and imple-
mented. These strategies will
provide a basis for beginning
a dialogue on attaining
similar final decisions for
the 200 Area.

The strategy for completing the remedial and corrective actions for each of
the National Priorities List Sites Figure 2.8) and moving into a long-term
stewardship and anticipated land use is driven by groundwater conditions.
The groundwater pathway represents the primary exposure route for Han-
ford contaminants to reach human and environmental receptors. Each
National Priorities List site is large and complex. Completion strategies for
each of these areas are also impacted by the need to close certain RCRA
Waste Management Units.

For the 100 and 300 Areas within the River Corridor, these schedules are
better defined due to the completion of records of decision for interim
action (EPA 1996a, 1 996b, 1999a, 1 999b) for all source control actions.

For the sites in the 200 Area, most of the operable units are early in the
remedial investigation/feasibility study process and, consequently, many of
the key decisions have not been made.

2.3.1 River Corridor Strategy

In late 1992, DOE, EPA, and Ecology began an open process to modify the
Tri-Party Agreement and alter the direction of Hanford cleanup. Input was
gathered by convening two advisory groups known as the Hanford Future
Site Uses Working Group and the Tank Waste Task Force, The advice given

DXO/La 20 Dr2H
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to IN jo kes rom these groups was to -do no harm" and create a "hi as for
anor4 ,if M oe al get on \N it c leanup.'

The (!,>c
Fecle 'i
Faw n [4
tcatni
p ) (<'

y,Snif that followed lead to the Fourth Amendment of the Hanford
Ft I o Agreement and Consent Order in lanuar\ 194. The modifi-

(t-sed three priomarn areas of Hanford Cleanup 1 c easing and
. ci naste discharges 21 retusng the past practice cleanup
I d remoi n g liquids from single-shell tanks.

'rnap >d past-practice waste sites and groundwater, the focus was
address th se prolens that represented a near term risk to the

-e environnent. That tansIated into c leamng up contaminated
Smid princi nal threats in the groundwater at row the ste through

a nterim ren-dial actions. (lombined with the requirenents for
t < on and re- routing iqicl waste, these interim actions provided
J ste ps to protect and restore Hanford grouid\ater

x to intAte early actions and get on w ith cleanup" some
ad aiounwater operable unit investigations crc deferred

his included deferral of Al groundwater operable unit Minest
<! " se site investigalon in the 200 Area.
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the 100 and

300 Area.

Tie w ' e approach under corside-anon by the I vne is R1 develop
< orhn i 'a e and groundwater Pr osed Plans and Anal ret ords ut
( V , i a h of these geog aphit areas:

* (K Ph A , 1 00F Area, Isolated Units 2 6

" 10(-N Area.

* ICI i\i-D, and 100-H Areas.

* i0 Arh and 600 Area waste sites.

IWOW i n s 2 and 6 are isolated landfills near the H antord town site. The
t m" iu ,j i rst reconcile the work scope and scheduies for the wasie site

and n idyawr operable units to fit the tentative apProach described
Anne. 1 'ddition, work scope for the source operable unit remedial
inve( I aoos incle completion of wvaste site cleanup, evaluation of
orphn r vB e oItes, and if necessary clean up. For the groundmwater operable
unI4 thn wrk scto)e includes i dentifving the nature and exient of contamii-

nant, q v ncn in the deep va dose zone and grounidwater a nd the
(1t vel 4pmni t or potential renedial aI ternatiLes for secondary contamuinants.
Sc h t n the completion ot tie remedial estigation'feasibilIty stud

IS

AX_2

e wars of continuous remediation of source and groundwater

Sas interim actions neai completion, it is now time to develop
W c compleing the clkanup -rocess in the River Corridor. The Tr-

i es have formed the River Arnd >r Closure \ rkgrou p to
tratv for making fial dec sions for the 100 and 300 Areas.

The Tri-Party
Agencies have
formed a work
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process and issuance of final cleanup decisions are expected to be estab-
lished over the next several months.

After completing response actions in an area, the Ti-Party Agencies wAill
document closure for the 100 and 300 Areas following EPA guidance. Key
guidance documents include Close Out Procedures for National Priorities
List Sites EPA 540-R-98-01 6, Otfice of Solid Waste and Emergency
Response COSWER I Directive 9320.2-09A-P'. and Cuidance on Completion
of Corrective Ac tion Acti ities at RCRA Facilities 68 FIR 87571

2.3.2 Central Plateau Strategy

For the Central Plateau, the Tri-Party Agencies have approved an agreement
to extend the schedule for the completion of many of the remedial investiga-
tion/feasihility study commitments D\ three vears. The agreement has been
documented through a change to Tri-Pary Agreement Milestone M-1 5-00. In
addition, the Parties have realigned their strategy for making future decisions
from one based on waste type to one based on the presence or absence of
deep contamination. Approximately 350 waste sites in the Central Plateau
have shallow contamination that could he effectively remediated through
the established remove, treat as necessaryK and dispose process used in the
River Corridor. The remaining waste sites have the potential to contain deep
contamination that lies beyond the reach of conventional remedies. These
waste sites may represent a long-term risk and innovative remedies will be
considered for their treatment.

Unlike the 100 Areas where the cleanup goals established were predicated
on unrestricted future use, the 200 Area cleanup will be based on industrial
exclusive use for the foreseeable future, appropriate institutional controls,
and actions to protect human health and the environment. Once control
actions are in place for waste sites, the groundwater monitoring networks for
these areas will be reviewed and configured to evaluate the performance of
the remedies. In addition a long-term operation and maintenance plan for
groundwater and en ironmental monitoring will be implemented.
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3.0 Management Approach
lhb )t li ie- underwav at Hankord to renediale groundwater and protect it
1rm tuture degradation are varied an( extensive. The\ were initiated by
seVera I dierent organizations within the DOE and wit hin each of the
Hunt ei- urnitractors. While these -leanup actions use sinilar
3ppodch lo address Sifi lar pi oblerns, the are driv en b\ multiple regula-

rad itract requ irenents. Recognizing these factors, DOE-RL and
DOF IT hLae joint>v iriplenented an integrated approach to naging all
if HI' 1 i roundwater and N adose zone activilies. This approach imple-

mientg ommmnts made to Congress:

Intet, I r vundwater, \ adose zone, a nd sou rce area clean p dec isions.

t i0 nfda> niodelhi ng and risk assessnenl work for the Hanford Site.

* Lite girounidwater and most vadose zone act ix ities under a single
phn he Groundwater Rernediation Projec.7

ThK "l n addresses the organizatIonal and maragemen approach for
H f I (1 c ro' undwx ater and vackose zO:ie integration initiative. Section 3.1
de( ribe* the background for the organizational changes that were made
and prm xI' an over\ iew of the Memorandun of Agreement between
DOE-L ni F)OE-ORP that clarities roles and responsibilities. Section 3.2
de,( ribe Ihe D )E and contractor organizational structures, functions and
intertiw tecti n 3.3 describes tie business processes that are being
i mu emet d to foster integration i ncILudino the use ol integrated project
ICaim' F' k, Kecfio n 3.4 defines a set of results-oriented performance

rne iand a routine evaluation process that will pro ide Ihe feedback
needed tt ensure successful implemientation of the integration initiatives.

3.1 Implement DOE-RL and DOE-ORP Groundwater/Vadose Zone
Integration Initiative

in re nt .ion ()j the reed for an integrated systems aipproat h and the
in! eren i nkage between activlties relating to the groundwaler and vadose
zone D F tablished the Hanford Si e Groundwater'Vadose Zone Integra-
titin ' t In the late 1990s. The environment and integration requirements
10r 'oind 'ing these activities have evolved significantiv since their incep-
I jon. hmixr' (q, ind warrant reassessment as demonstrated by the following

" D E l i it onractor responsibi ties have evolved toward iidividual
lo-,u vt remediation projects.

* Th nli cct have matured and developed a strong 7ocus on specifiy
reut' it- milestones, decisions. and end points.

" DE o 'g ilors, Tr bal Nations, the State of Oregon and the pub]lic have
reg znIz-d the need for consistency in the analysis and modeling used

il .a seKsments leading to decisions and remedial action design.
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" The focus of source remediation is on the near-surface contamination and
remedial actions.

* The focus of groundwater operable unit work is remediating existing
groundwater contamination and minimizing future impact to groundwa-
ter from contamination in the deep vadose zone.

" The current DOE organizational structure and regulatory framework
create a potential integration issue in addressing deep vadose zone
contamination.

" There is a need to support remediation decisions and deployment of
effective te( hnologies that logically address shallow and deep vadose
zone and groundwater contamination across multiple regulatorv units
and from a site-wide perspective.

In recognition of these changes, DOE-RL and DOE-ORP prepared a memo-
randum of agreement between the two field offices to improve the
integration of groundwater and vadose zone work scope. The key elements
of this agreement are shown in the accompanying text box.

%Vdose Zone Management Plan I e ) l R) 1 0 1,1 - ,I - ' . I ) I r
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3.2 DOE Organizational Structure

Figr ii Icistrates tie DOE and contractor organizational structure and
reKpo ibiries or managing and conducting Hanfords groundwater and

aok z n act i ities,. DOE has established lead responsibility ior these
atIF ie, with in DOE-RL's Grounhxater Remediation Project. These respon-

iis I r ormalized through the joint DOE-RL and DOE-C)RP
Memo raim ol Agreernent as summarized in Section .1 In addition,
DOE-RLI 1rime contractor for Central Plateau and groundhvater acti\ ities
Fluor Hn rd, Inc has the lead contractor responsihilitv or integrating all
riund r Ier and xadose zone activities-. Fluor Hanford, Inc. leads an inte-

oratec \orI planning and scheduling process that involves the other site
onur) Bo ho have responsi.ilty for carr ing out vadose zone investiga-
ions. Ir \ am ple, the Tank Farm Contractor CH2M HILL Hantord Group,
Ini tiordi ates all deep vadose zone investigations in and around tank
tarnms \% -i )[-RL and the FLuor Hanford, Inc. Soil and Groundwater

<1

d"4

0

DOE 0
,lms

3 1 -nfntni Grounowator anc VAcItse Zone Progurn o3alnlzat'on.

DOE has
centralized and
strengthened the

responsibility for
groundwater and
vadose zone
cleanup under the

Groundwater
Remediation

Project.

,,e,,0iR[ ADV SORY Ho4 0,Z

DOE Richland
Groundwate

Remediation Project

RP Tank DOE Richand Rnvsr
Prtlect CarrdorProject

- .
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DO's

Qroundwater
Remediation

$Vfintaining a

srl s of business

processes that will

ensure effective

Mtegration of all

grvoundwater 
and

azone
activities at

Hanford.

Remediation Project. This coordination ensures that field investigations
support the needs of multiple projects. The Tank Farm Contractor carries out
investigations that support the tank farm RCRA corrective action process and
retains responsibility for producing required regulatory documentation.

Similarly, Fluor Hanford, Inc. conducts joint work planning and scheduling
with the River Corridor Contractor (Washington Closure Hanford, LLC) to
ensure that groundwater and waste site investigations are properly inte-
grated. Fluor Hanford, Inc. is responsible for all groundwater activities on
the Hanford Site, including the River Corridor. In future contracts, in accor-
dance with the request for proposals dated June 25, 2007. the Fluor
Hanford, Inc. tunction will be in the Plateau Remediation Contract.

3.3 Integrate Protection Activities
The Groundwater Remediation Projet maintains a series of business pro-
cesses that will ensure effective integration of all groundwater and vadose
zone activities at Hantord under the new DOE organizational structure.
These processes include:

" Integrated proect teams.

* Integrated work planning, scheduling, and implementation activities.

t Comprehensive site-wide approach to technology development, testing,
and application.

" Integrated risk assessment and modeling.

" Maintain groundwater vadose zone science and technology investigations.

3.3.1 Integrated Project Teams

DOE has established a Groundwater Vadose Zone Executive Council to
oversee the integralion function and to establish poi licv direction for it. The
council is chaired by the Assistant Manager for Central Plateau and includes

panicpation from the Assistant Manager for River Corridor, the Assistant
Manager for Tank Farms and the office of Project Performance and Regula-
tory Integration.

Under the guidanc e of this executive council, DOE-RL and DOE-ORP have
implemented an integrated project team Figure 3.21 approach to facilitate
integration of groundwater, waste site, and tank farm vadose zone activities
at the Hantord Site. Integrated project teams are formed to address areas or

topics with the following characteristics:

* Require close c oordination and communication from multiple projects or
organizations.

" Involve at tivities that must meet multiple project needs.

I iO l I' 1- 11 D 'fl
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Groundwater and Vadose Zone
Executive Council
Ensure consistent decision-making
process and maintain holistic vhew
on Hanford cleanup.

Develop and maintain an in egrated
approach to assessment and decision
makinc for the River Corridor Ensure
that al River Corridor source operable unit,
vadose zone and groun
unit cleanup decisions
between the River Corr
oTher tanford Site CER

Integrate and coordinate
all groundwater and
vadose zone
investigations of the
T Area plume(sI
and ensure that all
applicab e products and
actions are fully
coordinated with all
affected DOE and
contractor organizations.

dwater operable
are coordinated
idor Project and the
CLA Projects

integ
20(
Integ
grou
inves

J N plum
; 00 Area appli

-xKEK actio
/c K/with

contr

200200 
Ern Ara

ERDF

Energy
Northwest

' 403 Area K

300
Area

Integrated Project Team for Deep Vadose Zone
Integrate and coordinate investigations of deep
vadose zone contamination and identification of
remedies and ensure that applicable products and
actions are fully coordinated with affected DOE and
contractor organizations.

Pra Proiec Team for
BP-5 flU
rate and coordinate all

ndwater and vadose zone
;tigations of the B Area
e(s) and ensure that all
cable products and
ns are fully coordinated
all affected DOE and
actor organizations.

W:on 005-)RP hai !mpxementeO an :ntegrati team approacn to
Lit -Ii -L RP ten 3n 7vaD, r. coordinate groundwater; waste

Groundwater and Vadose Zone Integrated Project Team
Ensure successful implementation of the Memorandum of
Agreement (MOA) "Interface Agreement for Coordination of
Groundwater and Vadose Zone Cleanup Programs" that was
established between DOE-RL and DOE-ORP Coordinate all
other integrated project teams.

IPT Participants
-DOE-RL
- DOE-ORP
- Washington State Department of Ecology
- U.S. Environmental Protection Agency

Site Contractors

a
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.
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devloedand

maintinedfor all

vaoezone and

inetgtions.

V.

* Involve investigations or activities that affect the physical or administra-
tive interfaces between projects.

The current set ot integrated project teams are shown in Figure 3.2. Partici-
pation in eac h integrated project learms is required from all affected projects
and includes project leads from DOE-RL, DOE-ORP, and contractor organi-
zations. EPA and Ecology project leads also participate on these teams. The
integrated project teams themselves do not replace or usurp project respon-
sibilities, but provide a single forum for communication wx ith all affected
parties to ensure that project-specifik products and acti\ ities meet the broad
set of needs and raise and resolve interface or coordination issues in a
timelk manner. The integrated project teams also seek to identify integration
opportunities b\ maintaining open communication regarding planned field
activities.

The region-specific integrated project teams are monitored iy the Ground-
waterNadose Zone Integrated Project Team to ensure that they are properly
focused and relevant. Existing integrated project teams will be terminated or
restructured as needs changes and new integrated project teams will be
formed to accommodate emerging priorities.

3.3.2 Integrated Work Planning, Scheduling, and Implementation

Much of the effoir to create integrated work plans occurs during the process
to identify data quality objectives for field activities. During this process, the
project developing the data quality objectives document involves represen-
tatives from other projects \vith interests in the area to identify
characterization needs. Once data needs are identified through the data
quality objec tives process and field work plans, or sample and analvsis
plans are developed, the information for a region of the site is assembled to
create an integrated field work schedule to facilitate further integration.

Schedules are created on a regional basis; within each region, activities are
grouped by sub areas that are related to each other bv proximity and com-
mon h\ drogeologic behavior.

The pro. ess of compiling the integrated schedules is used as an opportunity
to revie\w planned field activities and realign schedules when appropriate,
combine data collection activities planned by multiple projects when effi-
ciencies can be realized, and augment data collected from a single borehole
when other data needs can be satisfied cost effectively. The process for
creating and using the integrated schedules as a basis for managing charac-
terization activities in the vadose zone and groundwater is presented in
Figure 3.3. As indicated in the figure, the integrated schedules are assem-
bled and re\ iewed to identify opportunities for integration. In many cases,
schedules can be easily aligned without affecting project commitments. In
other cases, the coordination effort may be more comple\. in complex
cases, an integrated project team will be tormed to optimize the schedules.

tO3 ) Il -,0, Dr"a f
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vadose zone contaminant plumes require coordination with all affected
projects to ensure that sufficient data are collected for each project.

Fluor Hanford, Inc. also integrates the documents developed throughout the
cleanup process. A series of guidance documents are being developed so
that investigations of adjacent regions of the site will be consistent and the
work done on waste sites in a region will be consistent with the document
completed for the underlying groundwater decisions.

3.3.3 Comprehensive Site-Wide Approach to Technology Development,
Testing, and Application

The approach for evaluating technologies to fill identified needs that has
been developed over the last several years has proven successful. After a
high-priority need or data gap is identified, the following course is generally
followed:

" Evaluate potential technologies and report on the outcome of the
evaluation.

" Convene an outside panel of experts to comprehensively evaluate the
range of technologies and recommend one or two for field testing and/or
laboratory evaluation.

* If more data are needed to evaluate technologies or design a field test,
gather that information through computer simulations and/or lab testing.

" Perform a demonstration of the technology(s), with the goal of gathering
the necessarv information to make the decision whether to implement the
technology as part of a final remediation solution.

This approach was used to evaluate in situ chromium remediation in
groundwater, applying innovative geophysical techniques for site
investigations, and evaluating decision tools for use in the remedial investi-
gations/feasibility studies process. DOE provides opportunities for all
Hanford Site contractors, regulators, Tribal Nations, the State of Oregon, and
the public to be involved in these processes.

3.3.4 Integrated Risk Assessment and Modeling

A key objective of the regulatory processes developed to guide cleanup is
the reduction of human health and ecological risk. As a result, risk assess-
ment, including contaminant transport modeling, plays a key role in the
cleanup process. Risk assessment and modeling are

* Performed to evaluate the baseline risk and establish the need for
remediation.

" Used in the process for evaluating remedial alternatives and establishing
remedial action goals.

* Used to establish and optimize the remedial design.

EXE R Laun a De
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identified through the CERCLA five-year review arte considered for research
so that problems that cannot be solved today can continue to be investi-
gated until they are solved.

3.4 Results-Oriented Performance Measures
DOE-RL and DOE-ORP will use results-oriented performance measures
to monitor the status and progress of groundwater and vadose zone integra-
tion efforts.

Performance measures are tied to specific high-level objectives for
groundwater and vadose zone activities. Three primary goals have been
identified with a series of sub-goals, for which specific metrics will be
defined to gauge progress.

" Protect the environment. These measures address the impact of Hanford
contaminants on the environment and the impact of implementing reme-
dial actions.

- Complete regulatory decision processes. These measures describe the
status of source and groundwater operable units in terms of their degree
of wompletion of the required regulatory decision processes leading to
remedial action selection or closure plans.

" Improve and maintain effective integration of groundwater and vadose
zone activities. These measures track the status of specific organization
initiatives and actions that are intended to enhance the integration of
Hanford's groundwater and vadose zone activities.

This section (1.4.4) describes an evaluation process that DOE is implement-
ing to routinely assess the project's effectiveness, review the status of
performance metrics, and identify areas for improvement.

3.4.1 Performance Measures for "Protect the Environment"

The following sub-goals support achieve of the goal to "Protect the Environ-
ment." Example metrics are provided and these will continue to be refined
to support DOE's initial evaluation process to be conducted during FY-2007.

34 1, 1 River Corridor Sub-Goals and Example Metrics for "Protect the Environment"

- Remediate Groundwater Operable Units (1 00-BC-5, 1 00-KR-4, 100-NR-2,
1 00-HR-3, 1 00-FR-3, 300-FF-5. Specific metrics address these areas:

- Area of plume above drinking water standard.

- Comparison to remedial action objective.

4 1
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* Remc+i re N )urce Operable Units 1 00 Areas, 300 Area). The specific
memr i addross the it)low ing:

SDOF it \waste sites completed VtrsLs total population requiring
onup Ifmeasured b\ Cleanuip Verification Packages.

* ion( I itiltratirn. Specific metrics address tvxo areas:

V m ei (it woelIs decommissioned versus total population of wells
>w Khut a casing seal awaiting decomrnissionin-.

nI at&tiOn of other sources of man-made infiltralion in areas \N th
I s ubsurlace ontaminabion.

*(. com ete CERCLA Five-Year Revie-\ Action Items.

- Action 1-1 . Sulbmit Draft A of the River Corrido- Baseline Risk Assess-
me nt Report. (Complete,

- Action 1-2. Submit draft sampling and analysis plan for Inter-Areas
shn, Ieino Assessnient. 1Camplete

Action 1-3. Reassess and resuhmit to EPA the protectiveness determi-
n'v ns 0T' operable units 100-BC-i, 100-BC-), 100-DR-1. 100-DR-2,
1, R-1 100-FR-2, 100-HR-1 100-HR-2i 100-HR-3, 100-l-L2, 100-
I I ())-KR-I, 100-KR-2, 1 00-KR-, 1 00-NR-i1, 300-FF-1, and

F2 using new information fm i the River Corridor Baseline Risk
>fment and s,labnit to EPA an addendum with, as appropriate,

u o) Porolect iveness Deterination, Issues, and Fol ow-Up
A n ' 1 252006)

\ lion 2-1 Soubnit Draft A of the River Corrido Strategx for Achie -
nt lean up Decis ion in the Rier Corridor. This do ument \vill

KIK'ib 1\ 'sues tar integra ion and pro ide alternativ es lo tuiture

d- :si n' betwoeen the Tri-Pamn \genc ies on milestones for final
, C i diecision in the River ( oridor. Complete

A( lion 2-2. Rea, h agreenent between the Tri-Part' Agencies on a
ka and schedule to obta i final records of dec ision in the river

K'o- o 1 1 ' WO'20071

Act non 2-3. Submit a Tri-Partv Aggreemrenti change package w ith new
W: o?-t, )' s for s hmitti ng remedial inv estigation/teasiIDthv stIdv work

a n proposed plars for all operable units in the niver corridor.
nmacstones shall require s bmission of remedial investigation/

stuc i ark plans and P oposed plans fi final actions at all
Ko' le 10I K no operable units hat do not aread have these docu-
Sn! )'i)appioved 100-BC 1, 100-BC -2, 100-BC-S, 100-DR-1

li-DR-2. 100-FR-1, 100-FR-2. 100-FR-1, 100-HR-i, 1 00-HR-2
e 100-IL-2 100-IL-, 1 01-KR-1 100-KR-2 100-KR-4 100-

I, I 00-P-?, 100-FF 2, and 00-FF-S i] ' 2008)

Performance
measures are tied

to specific high-
level objectives for

groundwater and
vadose zone
activities. Three

prmary goals have

been identified with
a series of sub-

goals, for which
specific metrics wl
be defined to gauge.
progress.
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irst major goal

fo which

are defined

isto protect the

envinmmIt. This

has two parts,
one focused on

River Corridor

ndthe other on

heCentral

- Action 3-1. Install three additional wells to further delineate the
southeastern inland, extent of the chromium groundwater plume
from the 11 6-K-2 trench, northeast of the current injection wells.
Wells installed as part of the pump-and-treat system expansion or
injection well relocation may count towards this effort if appropriately
located. (08/2008)

- Action 4-1. Construct a new pump-and-treat facility to address the
chromium groundwater plume in the KW Reactor area. 08/20081

- Action 5-1. Expand the 1 00-K Area pump-and-treat system ly
378.5 liters (100 gallonsi per minute to enhance remediation of the
chromium plume between the 11 6-K-2 and the N Reactor perimeter
fence. 082008i

- Action 5-2. Add additional wells between the 1 66-K-2 trench and the
N Reactor perimeter fence for groundwater extraction, and connect
the additional wells to the pump-and-treat system. (Will be completed
with Action 5-1.

- Action 6-1. Implement the treatabilitv test plan for permeable reactive
barrier utilizing apatite sequestration as described in the Strontium-90
Treatab/ity Test Plan or 100-NR-02 Groundwater Operable Unit
DOE 2007c). Issue Treatability Test Report. (09/2008)

- Action 7-1. Perform additional data collection to support risk assess-
ment, provide to Ecology previously collected data, and coordinate
with River Corridor sampling efforts to collect additional Pore water
data from new and existing aquifer tubes along the 1 00-NR-2 shore-
line in order to assess \water quality impacts. 09,2008,

- Action 8-1. Complete a field investigation to investigate additional
sources of chromium groundwater contamination within the 1 00-D
Area. Additional geologic and geochemical investigations of the
vadose zone in the 1 00-D Area. (03/2009)

- Action 9-1. Perform additional characterization of the aquifer for
chromium contamination between the 1 00-D and 100-H Area, in the
area kno\x n as the "horn," and evaluate the need to perform remedial
action to meet the remedial action objectives of the 1 00-D record of
decision for interim action. This issue will also be addressed in the
final record of decision. (09/2009)

- Action 9-2. Incorporate the "horn" area into the 1 00-HR-3 interim
record of decision treatment zone if Action 9-1 indicates "horn"
contains a groundwater chromium plume that needs immediate
remediation. i09/2009

- Action 10-1. Issue direction to the operating contractor to change
operations to further minimize leakage from the 1 82-D reservoir.
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; lnegrsited Groundwatr and Vadose Zone Management Plan

Act ion 11-1. Initiate limited iron amendments to the in situ redox
maniiuLaiiOn harrier to evaluate whether this enlhances the peror-

mane. H/20037

Action 12-1. Perform ad itional fharacterization of the aquifer below
11hf Finital aqulitard. 09/2009)

Action 19-1, Con plete focused feasibility study for 300-FF-5 Oper-
n [9o provide better chario tenzation of the uranium

nation, develop a conceptual model, validate ecological
WinSequences and evaluate treatment alternatives. Concurrentlv test

n -lion Of pol-phospha'e into the aquifer to imm obilize the uranium
'n0 reduce the ,c0ncentration o dissolved uraniun. These activities
uporl a CE RCLA proposed plan, 09/2008)

'atau tS-Goads ang ELxamno'g Meincs for 'Protect the 5ai'ronmen!

* Remu xe Giroundwuter Operable Snits '200-BP-5 2)-P, 200-ZP-1,
2 OiiJ 1 Spec ific metrics will address These areas:

- Oinn plurnc Metric.s ma address mass removal or size of high
; in trmilon portion of plune.

- Rt'u in 11 rea ( lume above drinking water slandard.

Ci' ,1ariwn to remedial action objective.

* Rem i )'( Siurt Operable Lnits. S1pecific met ri s mill address the
nmbil 4f 'a I sites completed versus total population requiring

anu m1ared bv Cleanup Veritication Packages.

* Reme

tpek( IV

,e past releases from single-shell tank waste-manaoement units.
metrics wil I address the number of interim actions and/or correc

1e iplen-ented i r tank farms.

* (U infdltrition. Specific metrics will address two areas:

T number of wells decommlfiissioned versLIs tOwal population of wells
ut a casing seal awaiting diecommissioning.

of o-hir sIou r( es of rnan-made infiltration in areas with
Suburac e lontamination including installation of interim

inst alla on Of run-on'oft (ontrols tor areas witn likely subsur-
I ont aimination ri

* Comi ( [ERCLA Fi e-Year Review Action Items.

Action 13-1. Cornplete a data qualit V objet tive prc) ess and samping
plr :o further characterize the te hinetiurm-99 groundwater plume
ni rITn Farm. Complete)

- Action 14-1. Assess treatment options to address technetium-99 near

'1

The second major

goal for which
performance

metrics are defined

is to complete

regulatory decision

processes. These

metrics track the

completion of key

steps in the

regulatory processes

leading to

remediation or

corrective action

decisions.
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third major

golfor which

are defined
-s to improve and

tin effective

ationof
udwater and

e zone
I ities.

T Tank Farm. (09/2007)

- Action 15-1. Complete data quality objective process and sampling
plan to further characterize the high soil conductivity measurements
detected at B/C cribs and trenches. ( 2/2007)

- Action 16-1. Increase the pump size in 200-ZP-1 extraction wells
299-Wi 5-45 and 299-Wi 5-47. (Complete)

- Action 17-1. Evaluate expanding the soil-vapor extraction operations.
Also, specifically review converting former groundwater extraction
well 299-Wi 5-32 to a soil-vapor extraction well. (complete)

- Action 18-1. Prepare an explanation of significant difference for
200-LP-1 interim record of decision. (06/2008)

The schedules for achieving these important objectives for groundwater
protection will be clearly identified in the project baselines, tied to the
relevant Tri-Party Agreement milestones, and tracked.

3.4.2 Performance Measures for "Complete Regulatory Decision Processes"

The second major goal for which performance metrics are defined is "Com-
plete Regulatory Decision Processes." These metrics track the completion of
key steps in the regulatory processes leading to remediation or corrective
action decisions. For each groundwater and source operable unit in the
River Corridor and Central Plateau, the following steps will be tracked and
reported:

" Complete work plan.

* Complete remedial investigation report.

" Complete feasibility study and proposed plan.

* Assist regulatory agencies in the completion of record of decision.

in addition, for single-shell tank farm waste management areas, the follow-
ing steps will be tracked and reported:

* Completion of work plan.

* Completion of RCRA Facility Investigation Report.

* Completion of RCRA Corrective Measures Study.

" Completion of Permit Modification for Corrective Measures Study
implementation.

3.4.3 Performance Measures for "Improve and Maintain Effective Integration
of Groundwater and Vadose Zone Activities"

The third major goal for which performance metrics are defined is to
"Improve and Maintain Effective Integration of Groundwater and Vadose
Zone Activities." The following sub-goals support achieving organizational

DOEL k! 0 _' raf
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f n,, ;,? live to integrating groundwkater and vadose zone activities:

" Reig I rg in'zations and contracts to centralize the coordination and
io jS 1' a)T OVund'A.ter and vadose activities. (Complete and naintain
he ati al, acministrative, and contraclual organizations essential

I, g o uno attr and vadose zone activities.)

" I nil en it ancl mon it or Sound business process to I oster integration.

" Enre dh iA products are appropriatel integrated.

* En> i dthat rield activities are a pprpriatelI integrated.

SEnsure that emergent data, interpretations of data, and reporting of such
resui, j t road-IN ( omrnunit ated and reviewed hv all affected parties
Mn ' 'u),ise. open dialogUe and sharng of information i

[ Il m it ioutine reporting of the status of and progress f groundwater
an( no lse ( zone efAtos .

34.4 Evaluation Process

The st: )F pIrormanii1ice for ejah of the previously identified metrics will
be lit te I1nd reported on a roLitine )asis Through 1he following formal

* [iit* d Ptojet I Teaii mni ly meeting.

* Grni A N \ adose Zone E\ecutike Council

I 1ri- ' \Ay re nent rilesto nas qua-teriV review.

" An'i) 1 undwater monitoring tel f1.

* ANa envirrnmantal report.

SE I A i\ x ear rev ew report.

n C met V cou tt ii Iit\ ( )ffic e i nd DOE Headquarters audits.

Resu Irs IT heS( e al uat ions will be used to select a nd adjust both tech Inical
and pr i na genient approa hes to ensure conti n ous success of the
Grto untri Renediation Proje I. Addifional specific performance niea-

ur Iro 1, idenlified during ':Iie evalufation process.

4.0 Public Information and Involvement
Opportunities

The i I nd G roundwater Ren3tdiation Project is comiitted to providinlg
Ti rib \ jnn. tie Stale of Oregon, takeholders and the public with timeL
rnort it ( n i and opportunities to provide early, meaningful input into soil
and <'unii ar a ctiVities and i leanu r decisions. The Hanford Site Tri-Partv
A re Im I :blh Invol enent CommIiunit' Relations Plan DOE 2 0 0 2 )

lii
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The metrics will be
evaluated and the
results of these
evaluations will be
used to
continuously

improve project

management

approaches to

ensure success of
the Hanford

Groundwater
Remediation

Project.
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to the success

leanup at the

ford Site is

Aviing and

imunicating

h the public.

lates on
iford

mndwater

ediation are

ilable to all

rested parties.

outlines the public participation processes and identifies several ways the
public can participate in Hanford cleanup activities and cleanup decisions.
In addition, DOE uses the following guiding principles to identify those
decisions requiring public involvement:

* Will the decision have significant impacts?

" Will the decision affect some people more than others?

" Will the decision impact a vested interest or use?

- Does the decision involve a subject or topic that is already controversial?

" is there significant disagreement or uncertainty about the technical basis
for the decision?

" Does the decision involve values, or is it purely technical? If the decision
involves values, is there disagreement about which values should be
given priority?

" Does the decision have the potential to affect public or worker health and
safety?

" Does the decision need active support to be implemented?

* Do stakeholders have information that is needed to make an informed
decision?

" Does the decision fall within the jurisdiction of rules and regulations that
require public/stakeholder participation?

4.1 Information Resources

The Project provides timely information - both detailed and general. Presen-
tations, site visits/tours, and fact sheets support this flow of information in
addition to the other resources listed below:

* Technical Reports. Numerous technical reports are available that summa-
rize, analyze, and interpret groundwater monitoring and remediation
activities at the Hanford Site. The annual Hanford Site Groundwater
Monitoring Report (Hartman et al. 2006) and the annual Hanford Site
Environmental Report (Poston et al. 2006) are examples of these technical
reports. Technical reports are available through the Hanford Site Technical
Library and on the Internet (http://www.osti.gotv/opennet/ or http:'
www2.hanford.gov / declass/ or http://www.pnL.gov/tiechfib/home.html).

Web Site. The Soil and Groundwater Remediation Project maintains a
website (http://www.hanford.gov/cp/gpp) that provides updated informa-
tion about the Soil and Groundwater Remediation Project. Information on
the ORP Tank Farm Vadose Zone Project can be found at http://w4w.
haiifordcleanup.info/vzp.htm.
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" Annual Report. A repi'r Hartnian et al. 200-T is issued each year that
,,mm' IIze, The Pro ect's efforts during the past 12 months. The report is
distvf <Ited "\ dely to government representatives and the public ihttp:
gir<1a, aerpnt govreportsg wrepO6istart. him).

* Open Project Meeting. The Soil and Groundwater Remediation Project
1h ) n -pen project meeting each month. The meeting is used to inform
intt sJ)akeholders and the public about ongoing and new project
a itii ad fllows fhr open disc ussion. The calendar can be accessed at

Sttp t w hainiord.goi.cp gpp public/calendar.cfm.

" Other Iniormation Resources. The So I and Groundwater Rerediation
P' I( e4 ilize additiona] resources to prov ide information on the
pro ed H in(ude hut not limited to published artic es in local and

re e\n newtapers, trade and technical journals, DOE newsletters,
Hnf a I , ntractor newsletters, cornpact discs, brochures, and displas.

4.2 Public Involvement Opportunities

Thi S u P' i ed a v;arietx o: opporiunities to provide input and nflu-
en(e H nI-rd ( d'anup decisions. These forums include intormal and formal

pUh( omrnn III periOds, such as those described in the Tri-Party Agreement.,
EP- I A, and RCA e., puhlic comment periods on CERCLA

doumk 1i inluding proposed plans;; Hanford Advisory Board meetings;
A4nn n' o tI hie Site and Budget meetings: and other Hanford related

)uhi ( , en mentirinotmatirio enmeetiiig, workshops or acti\ ities. A list of
1an11r le Ilic Ih nyc l vemnent Activities is produced quarterly to provide

all OV (t if anticipatcd pulblic involvement opportunities for the coming
im tnth I itnti ieias he Iurrent toruimns aid emerg irg opportinities to
irinform In tiole staklcholders and the public. It is available electronical y
j I ftp: iwtlahaaniordyoi under the ?uhlic Involvenment section. Also, a
lis' o a A nt publ involvement Opportuities is Posted at http://www.
hanlr J puibi( calendar.
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goal of the
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return all
groundwater to
its highest
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-HAB Consensus
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